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Around~the-Pump Additive System for Industrial Scale Fire Hazards 


Inventor: Dwight P. Williams 

FIELD OF THE INVENTION 
The invention relates to methods and apparatus for combining 
additive with water in an industrial scale fire fighting system. The 
invention relates to improved methods and apparatus for the supply of foam 
concentrate additive, in particular, to water delivered from a large 
reservoir. 

BACKGROUND OF THE INVENTION 

In industrial applications, such as tank farms, the source of fire 
fighting fluid is frequently water drawn from a lake or a moat or a tank or a 
pond or the like, even from the ocean, (such sources will be referred to 
herein generically as a reservoir.) The reservoir is contained frequently by 
or within man-made dikes. Typically, water is supplied through a pipe 
extending out of a lower portion of a dike, or by a pipe extending over a 
dike, the pipe usually having some valved outlet with fittings. 

A reservoir typically provides water under some pressure for fire 
fighting purposes. However, in almost all circumstances, even though the 
water may flow from a reservoir under some natural pressure, a pump is 
utilized to supply the necessary gallonage of water to the fire fighting 
conduits at a constant, predictable, design pressure, such as 150 psi. 

In the instant application the pump and the source of water are both 
assumed to be of large scale. For instance, they may be of a scale to supply 
40,000 gallons of water per minute to a hazard. Pumps utilized in such 
applications (including pump combinations) should be capable of at least 
supplying 2000 gpm water at the requisite pressure. 

It is usually desired to mix an additive, such as a foam concentrate, 
into the water that is in transit from a reservoir to a hazard to fight fire. 
Typically in these applications an around-the-pump system is used for this 
addition. Around-the-pump systems traditionally entail bringing to a 
reservoir/hazard area a tank or source of additive, such as a foam 
concentrate, as well as a pump suitable not only for pressuring the water but 
also specially fitted with an "around-the-pump" additive supply inlet. This 
around-the-pump additive supply inlet links to an additive source on a suction 
side of the pump. On the discharge side pump output is siphoned off and routed 
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around the pump back to its suction side, picking up, in transit , an 
appropriately metered amount of additive- Usually a jet pump is employed to 
help extract the additive from the additive source and into the around~the- 
pump lines- Water rich with foam concentrate is in such manner delivered to 
5 the suction side of the pump. 

Pumps designed to function in an around-the-pump system are designed 
with, or are modified to have, an inlet on their suction side to support an 
around-the-pump line- This is typically a 2 1/2 inch line. 

It would be advantageous, however, in an emergency to be able to utilize 

10 standard pumps for an around-the-pump system. Standard pumps, of the 
requisite size but not fitted with special around-the~pump inlets, could be 
more easily and quickly found and set up on location at an industrial facility 
than specially fitted pumps. A system utilizing standard pumps could avoid 
the cost and loss of time involved in having to bring to a hazard a pump 

15 specially fitted with a suction side inlet in order to be able to operate an 

around-the-pump system. 

The instant invention teaches and discloses a novel system, including 
methods and apparatus, for establishing an a round- the -pump supply of additive 
to water from a large reservoir using standard pumps. The novel system does 

20 not require finding a pump already fitted with an appropriate around-the-pump 
suction side inlet. In the instant invention fittings are used, which can be 
pre-installed or brought to the reservoir and hazard area, such that together 
with a source of additive and appropriate hoses or lines, they can establish 
an effective around-the-pump supply of additive to water drawn from a large 

25 reservoir using an appropriately sized standard pump. 

SUMMARY OF THE INVENTION 
The instant invention comprises a fire fighting system that includes 
30 pumping at least 2000 gallons per minute of water from a large water reservoir 
toward an industrial hazard and adding, in an around-the-pump system, at least 
one water additive from a source to the pumped water. The water additive is 
added through a fitting established on a suction side of the pump, the fitting 
at least initially separate from the pump and in fluid communication between a 
35 reservoir outlet and the suction side. 

The invention includes apparatus for a fire fighting system, the 
apparatus including a large water reservoir, a 2000 or greater gpm pump, a 
source of water additive and a separate fitting attached between, and adapted 
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for fluid communication with, a reservoir outlet and a suction side of the 
pump and also an additive source and a suction side of the pump. 

The invention includes a large water reservoir, a 2000 or greater gpm 
pump, a source of water additive and means separate from the pump for 
5 connecting an around-the-pump additive supply line with a suction side of the 
pump. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A better understanding of the present invention can be obtained when the 
10 following detailed description of the preferred embodiments are considered in 

conjunction with the following drawings, in which: 

Figure 1 illustrates a typical embodiment of present practice. 
Figure 2 illustrates a preferred embodiment of the instant invention. 
Figure 3 illustrates an alternate embodiment of the instant invention. 
15 Figure 4 illustrates in part another alternate embodiment of the instant 

invention . 

Figure 5 illustrates in part a further alternate embodiment of the 
instant invention. 

The figures are illustrative. They are not drawn to scale, as would be 
20 clear to one of ordinary skill in the art. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
"Hazard" as used herein is intended to include potential hazards, such 
as potential sources of fire or explosion. "Pump" as used herein should be 

25 understood to include one or more pumps or pump combinations. "Reservoir" as 

used herein should be understood to refer to one or more reservoirs or to some 
reservoir combination, and includes moats, ponds, lakes, tanks, even an ocean. 
"Large" as used herein to modify reservoir can be said to indicate 50,000 
gallons or more capacity. One typical water additive is foam concentrate. 

30 It might be noted at the outset that frequently water is supplied from a 

reservoir outlet to a pump, and from a pump to a facility conduit, using 
manifolds and a plurality of hoses, rather than using just one large line or 
hose. The use of a plurality of hoses makes the system more amendable to 
human handling, but it is not essential. 

35 Note also that the industrial facility conduits for water and additive 

frequently include fixed conduits, or pipes, at least in part. However, the 
system could operate entirely with moveable hoses, one line or a plurality of 
lines . 
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Discussing in general the apparatus and application of current practice 
illustrated in figure 1, water W and additive A exit the apparatus at the 
right of the drawing through conduit C. It is presumed that the water and 
additive are being piped by conduit or line C toward some hazard at an 

5 industrial facility, such as a tank farm. 

Water w originates on the left of the drawing of Figure 1 at reservoir 
R, shown contained in part by earthen dam D. Pipe P as shown draws water out 
of the reservoir through the bottom of earthen dam D, a common practice 
although not of course necessary. A variety of means could be available to 

10 draw water out of reservoir R* 

Pipe P typically terminates in valve V and a fitting Fl attached at or 
with valve V. The valve and the fitting could be constructed of one piece. 
Fitting Fl, as found today at many facilities, usually provides multiple 
outlets for the attachment of multiple lines. This is typical but not 

15 necessary. Multiple smaller lines are more amenable to human handling than 

one large line. 

Lines HI, H2, H3 and H4 are illustrated as attached to the outlets 
provided by fitting Fl in figures 1 and 2. Practically speaking the lines 
will typically be attached upon the occurrence of some hazardous situation. 
20 However, a number of variations might occur in the art as the situation 

dictates. The lines H1-H4 could be pipe instead of hose and could comprise 
fixed conduits instead of movable lines. 

Conduit C to the right of the drawings is typically a fixed conduit but 
could be a portable line. Furthermore the conduit could be one or more lines. 
25 One conduit C is shown for convenience. 

Upon the occurrence of a hazard, which includes potential hazards or 
threats of hazard, it is desired to deliver water with additive from a 
reservoir to the conduit or conduits C. The reservoir, of course, could 
comprise multiple reservoirs or a system of reservoirs. One reservoir is 
30 indicated for convenience. 

In the process of delivering water from the reservoir to the conduit it 
is desired to meter in, or proportion in, a requisite amount of additive. 
Foam concentrate is a paradigmatic water additive added to the water line. 

In accordance with prior art practices, additive is added to water from 
35 the reservoir through the imposition of, usually, a truck or a trailer 

carrying a source S of additive A as well as a pump P. The truck or trailer 
or skid or the like comes equipped with fittings Fl and F3. Fittings Fl and 
F3 are designed to connect upstream with a line or lines of water running from 
the reservoir on the one hand, and downstream with a line or lines running to 


G: \Shaper\WMiams\50051 Patent Application.doc 4 


nti ir-i\ wa ,n— 1» -ii irii «m jr^ii h~u 11 — • n — n it* u — « 
-A. H»J1 .JL * v "iT ...y„ - p .^ «i il._H tLZ: fCT: (1^- 

a fitting on the conduit (s) or hose(s) delivering the water and additive 
throughout the industrial facility. 

The pump delivered on the truck or skid or trailer by present practice 
is fitted for around- the-pump action. The pump plays two functions. On the 

5 one hand the pump insures that the water delivered from the reservoir to the 
conduit is delivered with the requisite pressure, such as 150 psi. On the 
other hand, the pump is specially fitted for the addition of the additive. 

To perform the latter function the pump comes fitted with a special 
suction side inlet fitting SF, as well as a discharge side outlet fitting DF, 

10 both adapted for connecting with a round -the -pump sized lines LI and L2 to 
construct an around- the -pump loop for water additive. Typically lines LI and 
L2 will be 2 1/2 inch hose lines. (Typically the water lines leading in and 
out of the pump are larger lines.) 

In the around-the-pump system a certain amount of discharged water is 

15 drawn off through a discharge outlet DF, through line Ll, typically a 2 1/2 

inch line, through jet pump JP, through line L2 and is returned into a suction 
side of the pump at special suction side inlet SF. The water, while passing 
through jet pump JP draws in additive from source S. Use of a jet pump is 
typical in the application, but of course is not per se necessary. Other 

20 means could be used to help supply additive into the around-the-pump lines Ll 
and L2. 

The instant invention, illustrated in figures 2-5, teaches and discloses 
establishing an around-the-pump system utilizing a standard pump P, a pump 
without having previously been fitted with a special suction side inlet 

25 suitable for attaching an around-the-pump line, such as a 2 1/2 inch line. 

Standard pump P comes with fittings F2 and F3. F3 typically has a discharge 
outlet FD suitable for attaching to an around-the-pump line Ll . However, the 
standard pump P suction side typically does not have a suitable inlet for 
attaching an around-the-pump line L2. 

30 The instant invention teaches preferred and alternate embodiments for 

providing a fitting to be used with a standard pump P in order to establish an 
around-the-pump system. In this system a source of additive needs to be 
provided. This source can be a tank or truck. Typically a jet pump or an 
analogous mechanism will be provided for helping draw out additive and 

35 communicate the additive from the source S into the around-the-pump lines. An 

advantage of the instant invention, however, is being able to drive up sources 
of additive and connect them to an around-the-pump system without having to 
bring in a special pump, but rather by utilizing existing or ready to hand 
standard pumps of the appropriate size. 
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In one preferred embodiment a fitting for attaching a suction side line 
for an around-the-pump system would be established by using a removable or 
permanent fitting attached to the outlet of a pipe delivering water from a 
reservoir. This fitting is illustrated as Fl in Figure 2 and illustrates an 

5 inlet attachment FS (such as a 3 inch pipe with mating for a 2 1/2 inch hose) 

suitable for attaching to a suction side a round- the -pump line L2 . Fitting Fl 
of the instant invention could be a permanent feature, installed at a dike on 
a supply pipe of a reservoir at an industrial facility. If a manifold is 
involved, inlet attachment FS could be a separate piece to the manifold or 

10 they could be of one piece. 

Figure 3 illustrates an alternate embodiment where a suction side 
fitting FS for an a round- the -pump system is shown structured to be attached to 
an inlet of a fitting F4 a on standard pump P. 

Figure 4 illustrates a still further alternate embodiment where a 

1$ suction side fitting FS is shown attached in a line, designated as HO, which 

might in practice be made up of a plurality of lines. Figure 3 and Figure 4 
both indicate that line HO may be drawing water from a pond or body of water 
such as an ocean. 

Figure 5 illustrates a still further alternate embodiment of the instant 

20 invention. Figure 5 illustrates that fitting FS for communicating additive 

into an a round- the -pump line could be structured to be attached to or at the 
outlet of a jet pump JP, (which alternately, as discussed earlier, could be 
some other type of pump.) 

In operation, a coordinator for operations at an emergency would line up 

25 a source of water additives such as one or more of a series of tanks on 

trailers brought in by a truck. A pump would be located of the requisite 
size, that is of at least 2000 or greater gpm, and brought to an appropriate 
location. Lines would be set up from a reservoir of water to the pump and 
from the pump to conduits leading to the emergency at the facility. 

30 Preferably the truck with the tank or source of additive, such as a foam 

concentrate, would be fitted with one or more jet pumps. An around-the-pump 
line, such as a 2 1/2 inch hose, would be attached to a discharge outlet 
fitting of the pump. This line would be preferably attached to the inlet of 
the jet pump. A line from the outlet of the jet pump (or the outlet itself) 

35 will be attached to a suction inlet fitting on a line leading to a suction 

side of the pump. Such a suction inlet fitting may have been pre-installed on 
a fitting at the outlet of a pipe or line leading from the reservoir. 
Alternately, a suction inlet fitting may be brought to the job and inserted in 
the line, at a position at or from the reservoir to a position at or from the 

40 suction side of the pump. The pump will be started in order to pump water 
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from the reservoir to the facility at the target pressure, such as 150 psi. 
The source of additive, such as, foam concentrate, will be proportioned or 
metered to add the appropriate amount into the water line, such as 1% or 3% or 
6% for example, through the around- the-pump line. 

5 The foregoing description of preferred embodiments of the invention is 

presented for purposes of illustration and description, and is not intended to 
be exhaustive or to limit the invention to the precise form or embodiment 
disclosed. The description was selected to best explain the principles of the 
invention and their practical application to enable others skilled in the art 

10 to best utilize the invention in various embodiments. Various modifications 

as are best suited to the particular use are contemplated. It is intended 
that the scope of the invention is not to be limited by the specification, but 
to be defined by the claims set forth below. 

15 
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